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Abstract: The plants of the genus Abies are dominant and key species in dark conifer forest in the Northern Hemisphere . 
There are 52 species, 1 subspecies and 12 varities of genus Abies in the world . The history and modern distribution of 
Abies were discussed at present paper . The genus has 3 modern distributional centers: South Europe, North America and 
East Asia . These areas are also rich in fossil records . The vertical distribution regions of Abies are from sea level to 4 700 
m, concentrated in 1 000 - 2 000 m (15 species) and 2 500 - 4 000 m (13 species) . In China, the genus distributes in 
20 provinces, especially abundant in the Hengduan Mountians . Meanwhile endemic and relic phenomea are obvious in 
this genus . There are 7 relical species with both limited individuals and limited distributed regions . Based on the fossil 
records and the newest phylogenetic data, the following hypothesis was proposed: Abies originated from the mid- and high 
altitude of the Northern Hemisphere in the Middle Cretaceous and it was dispersed forward to the south area in the Eocene 
due to global climate cooler down . The distribution of Abies was deeply impacted by geological events such as upleft of Hi- 
malaya, Alps, Rocky Mountains, the occurrence of Aisan Monsoon as well as Quaternary glaciers . Finally the current 


distribution pattern appeared at the Quatemary . The genus Abies has similar fossil history and modern distribution pattern 
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with Cathaya and Pseudolarix . 


Key words: Abies; Fossil history; Modern distribution; Origin; Dispersal 
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Fig.1 The extant and geological distribution of the genus Abies 
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Fig . 2 The relationship between vertical distribution and latitude of the genus Abies 
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Table 1 Floristic areas of Abies 
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: 1 : Liu, 1971; Chowdhury, 1974; Calen, 1976; 
Bean, 1976; Scoggan, 1979; Moore, 1982; Rushforth, 1987; Stace, 



































1991; Hunt, 1993; Fu[], 1999; , 2000; , 2000 
2 : Takhtajian, 1986; Wu and Wu, 1996 





































































































1.2 HOUUUUEY 

HOUHUUUUN 20 300,0U0U00 ! 
0. 00000 4%, 000000000000 
HOH G@UYUUUUUUUUUUUUL, 1978; 
Ful], 199), UUUODUDUUOUUDUODUDI 
IDUDDODUDUUDUDUUOUUUUDUDU «i a 


H 




























































































Table 2 Floristic area of Abies in China 
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Fig . 3 The distribution of Abies in China 
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Table 3 The endemic species in the world 
















































































Country/ Endemic species No. 
Region 


A. beshanzuensis , A. chayuensis, A.chensiensis |, 









































































































































A. delavayi, A. ernestii, A. fabri, 
A. fanjingshanensis” , A. fargesii, A.ferreana , 16 
A. forrestii, A. georgei, A. kawakamii, 
A.nukiangensis, A. recurata, A. squamata, 
A. yuanbaoshanensis” 
A. bifolia, A. bracteata, A. fraseri” ; 5 
A.magnifica, A. procera 
A. firma, A. homolepis, A. mariesii, A. veitchii 4 
A. durangensis, A.hickelii, A. religiosa, A. \ejarii 4 
A. fansipanensis 1 
A. nebrodensis” 1 
A. cepholanica 1 
A. koreana 1 
Note: ' shows relical species 
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Table 4 Fossil records of Abies 



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Geological Scientific name Types of the Localities References 
time Fossil 
A. fraseri (Pursh) Poir . sec . Liu, 1971 
Charlesw . 
A. homolepis S . et Z . sec . Miki Liu, 1971 
A. concolor (Gord . et Glend .) Liu, 1971 
Lindl . ex Axelr . & Ting 
Abies spp . Wang, 1992 
Abies spp . , 1993 
Abies spp . Li and Liang, 1981 
Abies spp . Tao and Kong, 1973 
A. firma S . et Z. sec . Miki Liu, 1971 
A. longirostris Knowlt . Liu, 1971 
A. rigida Knowlt . Liu, 1971 
A. delavayi Li and Wu, 1978 
Abies spp . Li and Wu, 1978 
Abies spp . , 1990 
Abies spp . Wang, 1992; 
, 1982 
A. protofi rma Liu, 1971 
A. laticarpa Axelrod, 1991 
A. aburaensis Tanai Liu, 1971 
A. honshuensis Tanai Liu, 1971 
A. n-suzukii Tanai Liu, 1971 
A. protofirma Tanai Tanai and Suzuki, 1965; 
Liu, 1971 
A. alvordensis Axelr . Liu, 1971 
A. chaneyi Mason Liu, 1971 
A. concoloroides Brown Axelrod, 1956; Becker, 
1969; Liu, 1971 
A. sonomensis Axelr . j Liu, 1971 
A. toxirivus Chaney Liu, 1971 
A. resiosa Mai, 2001 
Abies idahoensis Axelrod, 1998 
A. alvordensis Becker, 1969 
Abies spp . Meyer and Manchester, 1997 
A. resinosa Mai, 1997 
A. hanegi Lakhanpal, 1958 
Abies spp . Kong et al, 1976 
A. sibiriciformis Zakl . , 1964 
Abies spp Ferguson, 1967; Callen, 1976 
A. protofirma Zakl . Krempt, 1958 
A. cuprovallis Axelr Liu, 1971 
A. deweyensis Ting Liu, 1971 
A. concolipites Wodeh . Liu, 1971; Kremp, 1957 
Abies spp , 1964 
A. idahoensis Axelrod, 1998 
Abies spp , 1964 
A. sibiriciformis Zak] . Irtysh Kremp, 1958 
A. elegans Sedova zazi Krempt, 1967 
A. leptoderma Krempt, 1967 
A. grandis Bolkhovitina n Krempt, 1959 
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HEH ERR SI DES ENER e 
OOO U00 UU (Sun and Wang, 2005; 
Florin, 1963; Tao, 1992), TU H EH HL HE HE HE H 
uuuuuBuHuiuiuliututttuttlul 
RHET E G E, P T EM EPEEHEEMRME DEER 
BEE B E EEE HOI p ET OH, HU 
uuuuuBuHmuiuiultututLtuttlulu 
LH LU gudgudtttLtl 
UHOUUOUUUOUUUUUUUUUEY (Mo: 
mohara, 2005; Kong[] , 1976; Zeng, 1994), |] 
uuumausBuaguliuug. OUUU 
Ds ELI DE BUB HI MCK HU s SHE D 
CARD s EHE a DR CR RE 
A E E BER O e RE EE EENS SEREPEEE 
HoA a A E R ENE e 
1989), JUUUU 
uuuuluBbBaHoddguuultlutl 
EPEE eG i a I 
Eis BC EE NEE EEN HHH EH 
0 Cu. 1995) DUUUOUUUUUO (LeP- 
age and Basinger, 1995)[] [] [] 
200) TU U QUUD, 2000) VUUU 
uguuuuBbBaH.tugudgagutttttlulutl 


( Zeng, 


(Liu and Basinger, 
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DUDU, DUDUUUUUDUUUDUUUDUI 
uuuuuluuutluluttuuluttLutuluLtLudu 
uuuimulllu.lüul li. Detser UU 
(OUUUUDDDUUUUUUU Fennoscandia) 
[] Thuian[] O (EH HL UL D] LU] D] U. D]. D] D. U. U 
uguguuguBgsuuiu»ulilultLtulLtLudUu 
[| O O O (LePage and Basinger, 1995; Liu and 
Basinger, 2000), OO OU U U U DeGeer[] O U U 
UUUUU. UUUUUDUUUDUUUDUI 
O Thuin [1] [] HH U LH] LJ] D. D. E] C]. UO. UI. DE D. U LI 
3-2- IUBHEEB EHE BT 
uuuuuguglutlutultlutluttLlueul 
uguaguuluuutlututtluelultLululutlLtLudu 
Eb: et pp P EE e DEED SERE Ep d 
H SH E EPE HH BP PES 8 H EAER 
uguguugusuuiuuuulrlululil-.u 
UU UUU. OUOU O (Sun and Wang, 
2005; LePage 1995; Budantsev, 
1992; Tiffney, 1985), (1D DD UD DU DI D 
uu-uuguasdiuuluuiuul.uliultLudu 
UUUOUUUUOUU.,.UUOUUUUUUUUD 
HATT HDH HERE EEU HEEL DH 
H WETAH MEU HA O EER OR Ui 
HWE MEE OT: UUDUUUDUUUDUI 
A DD, H: TEAR 0: dubi 
UU UUUUUUUUUUUUUUUUUOD 
u.üuüuuiutlulututluulultLululutlLtLuu 
(Florin, 1963)[] 
uuguuu.ngdugulultlululuttlueul 
00. UUDUUUUDUUU (Horn, 1963; 
Kong [] . 1976), (1 B UL | L| DL] L] HU. D]. D]. U. U 
NC KE EECH He T E ERE E EISEN I 
UUUOUUUULUUUUUUUUU. UU. 
UUUOUUUUODUUU. UUUDUUUDUI 
UUUOUUUUU.UYUUUUUUUUUUD 
LH LU UL LU 
uugauuguagadauiu.ututluutl 
UUUUUUUOUUUUUUUUUUUO. OU 
HIE DE Hee H HHH D HLH 
HAHAE HESBL BI HS HESS sE Be HERR 
uguguuuu.dutututtelueultLutulutLtLu 
UUUOUUUU., VUUUUUUUUUUUD 


and Basinger, 


(Florin, 1963; Kong [] , 1976; [] O , 1993; |] 
UU. 2000), [] D] E] E] D] D] U] U. D D DO. D. U. U 
uuul 

uguguumusubBHuiuul.luWg5utubutlul 
MERET OH Eb T P ZEE y SEU I 
uguuuuiuumuultLuilultlutlutltLludüu 
EE ELS ECH EE HEBES: DEBE HD E 
[| EH EL HL HL D] CKong[] , 1976; Kuan, 1981; [J 
uuuuudldeiuetititliiululiululus. 1983; 
Shi[] , 1999; Sun, 2002), (1 I1 BL D] HH B] H] Ll 
BAe AS a EREESEEMENSME 
UUUUUUUUUOU 
3cov BH ED 

HE BB B BB d B BE B ss 
uuuHuuuWuuuiuliuululllulllulu 
D e HEERE E A AAH EA E RSE 
uuuguagaagagagaagaggugududagu «Ju 
O , 1992)[] 

uguuuuliuutuludutiuetlelutlutLl. 
uguuuluiuiuututurLuluutLutututLutt 
uguuaumuasuuuu.cugmyullluee[ 71%, 
UUUUUUUUUUUUUU. HEUGE U 
HENGE CUG a a EE s SEL] 
29%[] 40%, VUUUUUUUUUUU 

O A MEHRU HIE DEU HOH G-E 
BE OE A EA s e 
uguguumususBuuuui.Hutututtluüu 
ugugauusuu.muagadugadutueatullutlu 
u.üuuuuasamugugagluuu.uttlulu 
uuuHuuuiiuulutluulultlutlttLlutüu 
Hos eB a DE E DS B EU ED H ELCH HCH: E] 
uguauumu.gamugdgmgguugiuuli. xu 
O. 1980; [1 TAT E HB D D] aeaa DEO 
O O , 1983; Xia and Wang, 1987; Shi[] , 1999; 
UU. 2000; Sun, 2002), [] [] U. UU). D] LI]. U 
UUUUUUUUUUUUU.UUUUUUO 
UUUUU.UUUUUUUUUUUUUUO 
UUUUU 

AE eS ee HHH D 
PL ree a OAR O MEA OUB: HE 
D ER H-O ENE o UUUUUDUI 
H, HH: EH EK HHH "DCH 
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. balsamea ( Linnaeus) Miller 


. beshanzuensis M . H . Wu 


. bifolia A . Murray 


. bracteata (D . Don) Poiteau 
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. chayuensis 


. chensiensis Van Tieghcm 

. cilicica ( Antoine ex Kotschy) 
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var. ziyuanensis 
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A. fanjingshanensis W . L . Huang, 
Y.L.TuetL .K. Fu 

A. fansipanensis Q . P . Xiang, L. 
K . Fu et Nan Li 

A. fargesii Franchet i var. faxoniana 


, $ ( Rehder et Wilson) 
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. holophylla Maximowicz 























































































































> 

































































. homolepis Siebold et Zuccarini ; 














. kawakamii (Hayata) T . Ito 














. koreana Wilson 

















> > B DB 
































. lasiocarpa (Hooker) Nuttall 
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A. magnifica Andr . Muray var. shastensis 
























































































































































































































































A. mariesii Masters 


A. nebrodensis (Lojacono) Mattei 1 500m 
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A. nordmanniana i ssp. equi- trojani 
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A. nukiangensis Cheng et L . K . Fu 
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A. numidica De Lannoy ex Carriere 
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A. pinsapo Boissier var. marocana 
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A. sachalinensis ( Fr . Schmidt) ; ; var. mayriana 
Masters Miyabe et Kudo 
A. sibirica Ledebour ; ; var. semenovii 
" g (B.A. Fedtschenko) T. S. 
Liu 
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A. veitchii Lindley var. sikokiana 
(Nakai) Kusaka 























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A. vejarii Martinez var. mexicana (Martinez) 
T.S. Liu 
A. yuanbaoshanensis Y . J . Lu 
et L. K. Fu 
00 He O0 ` HP , 27—48 
, 1990 . e [J] 
. 1993. , 14 (4): 277—285 
Dis , 17 (3): 202—209 SE ) [D] 
, 1992 . [M]. 
. 147—149 , 1993. ( ) [D]. 
, , 1984 . 
[J]. , 4 (1): 76—80 (OU), 1995. [M]. 
, 1992. [M]. 
, 1978 . , , 1982. [A] . 
[M]. ; , 59—94 
, 1983 . [M] . : , 153— 164 
= ( ) [M] : , , 1964 [A] 
, 1986 . , , , 
[M]. : , 21—29 3 [C] . : , 179—290 
, 1978 . ( ): , j , 1964. 
[M] 3 [C] 
, 1983 . [M]. , 1999. ( 
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